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Challenge for Recognition in the Wild 

 

 

 

 

 

Figures from Wikipedia 

HUGE  number of categories 



The Long Tail Phenomena 

 

 

 

 

 

Zhu et al.  
CVPR 2014 

Objects in SUN dataset 

Flickr image tags 

Kordumova et al. 
MM 2015 



The Long Tail Phenomena 

 

 

 

 

 

 

 

 

 

 

 

Problem for the tail 
How to train a good classifier when 
few labeled examples are available? 

Extreme case 
How to train a good classifier when 
no labeled examples are available? 

Zero-shot Learning 



Zero-shot Learning 

 

 

 

 

ÅTwo types of classes 

ÅSeen:          with  labeled examples 

ÅUnseen:     without  examples 

 

 

 

 

Seen Unseen 

Cat Horse Dog Zebra 

? 
Figures from Derek IƻƛŜƳΩǎ slides 



Zero-shot Learning: Challenges 

 

 

 

 

ÅHow to relate seen and unseen classes? 

ÅHow to attain discriminative 
performance on the unseen classes? 

 

 

 

 

 



Zero-shot Learning: Challenges 

 

 

 

 

ÅHow to relate seen and unseen classes? 

 Semantic information that describes each 
object, including unseen ones. 

ÅHow to attain discriminative 
performance on the unseen classes? 

  

 

 

 

 

 



Semantic Embeddings 

ÅAttributes (Farhadi et al. 09, Lampert et al. 09, Parikh & Grauman ммΣ Χ) 

 

 

 

 

ÅWord vectors (Mikolov et al. 13, Socher et al. 13, Frome Ŝǘ ŀƭΦ моΣ Χ) 
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 Semantic embeddings (attributes, word 
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Zero-shot Learning: Challenges 

 

 

 

 

ÅHow to relate seen and unseen classes? 

 Semantic embeddings (attributes, word 
vectors, etc.) 

ÅHow to attain discriminative 
performance on the unseen classes? 

 Zero-shot learning algorithms 

  

 

 

 

 

 



Zero-shot Learning 

 

 

 

 

Seen Objects Unseen Object 

Figures from Derek IƻƛŜƳΩǎ slides 

Has Stripes 
Has Ears 
Has Eyes 

Has Four Legs 
Has Mane 
Has Tail 

Brown 
Muscular 
Has Snout 

Has Stripes (like cat) 
Has Mane (like horse) 
Has Snout (like dog) 

How to effectively construct  
a model for zebra? 



DƛǾŜƴ ! bƻǾŜƭ LƳŀƎŜΧ 

Four-legged 

Striped 

Black 

White 

Zebra 

Separate (Lampert et al. 09, Frome et al. 13, Norouzi Ŝǘ ŀƭΦ мпΣ Χ) 

Unified (Akata et al. 13 and 15, Mensink et al. 14, Romera-Paredes Ŝǘ ŀƭΦ мрΣ Χ) 

Our unified model uses highly flexible bases  

for synthesizing classifiers 

 

 



Our Approach: Manifold Learning 



Our Approach: Manifold Learning 

Semantic 



Our Approach: Manifold Learning 

Model 



Our Approach: Manifold Learning 

penguin (a1, w1) 



Our Approach: Manifold Learning 

penguin (a1, w1) 
cat (a2, w2) 

dog (a3, w3) 



Our Approach: Manifold Learning 

Main Idea 

Align the two manifolds 

 

 



Our Approach: Manifold Learning 

If we can align ǘƘŜ ǘǿƻ ƳŀƴƛŦƻƭŘǎΧ 

We can construct classifiers for ANY classes according to 
their semantic information. 
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Our Approach: Manifold Learning 

If we can align ǘƘŜ ǘǿƻ ƳŀƴƛŦƻƭŘǎΧ 

We can construct classifiers for ANY classes according to 
their semantic information. 

 

 



Aligning Manifolds 

? 
 



Aligning Manifolds 

phantom classes 

not corresponding to any objects in the real world 



Aligning Manifolds 

phantom classes 

br (semantic) and vr (model)  
 

 

 



Aligning Manifolds 

Semantic weighted graph 

Define relationships scr between  
actual class c and phantom class r 

in the semantic space 
 
  



Aligning Manifolds 

View this as the embedding of 
the semantic weighted graph 

Semantic weighted graph 



Aligning Manifolds 

Semantic weighted graph 

[ŜǘΩǎ preserve the structure 
of the semantic graph 

here as much as possible 



Aligning Manifolds 


